Further studies on the effect of intracellular angiotensins on heart cell communication: on the role of endogenous angiotensin II.
The influence of intracellular angiotensin I (Ang I) and angiotensin II (Ang II) on the process of cell communication was investigated in isolated cell pairs from the failing heart of cardiomyopathic hamsters at 2 and at 6 months of age. Measurements of junctional conductance were performed on weekly coupled ventricular cells (4-5.3 nS) using two separated voltage clamp circuits. The results indicated that at 2 months of age, when no signs of heart failure are detected, the angiotensin converting enzyme (ACE) activity is low and similar to controls (0.26 nmol/mg/min). Here the intracellular dialysis of angiotensin I (10(-8) M) caused a decline of junctional conductance of 33+/-3.6% (n=35) (P<0.05) within 10 min while the administration of the same concentration of Ang I elicited cell uncoupling in cell pairs of 6-month-old cardiomyopathic hamsters in which the ACE activity was enhanced (0.41+/-0.05 nmol/mg/min) (P<0.05). Intracellular administration of angiotensin II in cell pairs of 2-month-old hamsters caused a decline of junctional conductance of only 25+/-4.5% (n=35) (P<0.05) compared to cell uncoupling in 6-month-old cardiomyopathic hamsters. Intracellular losartan(10(-8) M) reduced the effect of intracellular Ang II by 68+/-3.5% (n=28) on 2-month-old hamsters and abolished the effect of the peptide on 6-month-old hamsters. To investigate the influence of endogenous angiotensin II on the regulation of cell coupling, enalapril maleate (10(-8) M) or enalaprilat (10(-9) M) was used. The results indicated that at 2 months of age, no change in cell coupling was elicited by the ACE inhibitor while at 6 months of age, there was an increment of cell coupling of 72+/-6.2% (P<0.05). Similar results were found with intracellular losartan (10(-8) M). These results support the view that endogenous angiotensin II is involved in the regulation of cell communication at an advanced stage of heart failure when the ACE activity is enhanced and the cardiac renin angiotensin system (RAS) is activated.